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DETAILED ACTION 

1 . Applicant's amendment filed AIM 101 is acknowledged and has been entered. 
Claims 1-5, 7, 10-12 and 14 are presently being examined. 

2. For the purpose of prior art rejections, the filing date of the instant claims is deemed 
to be the filing date of PCT/US03/00205, i.e., 1 /2/03, as the parent provisional 
application does not support the claimed limitations of the instant application, for 
example, it does not disclose the pH range recited in instant claim 1 "at about pH 5.0 to 
about pH 8.0", nor the limitation "in a solvent comprising dimethylacetamide." 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in sectton 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. Claims 1, 3-5 and 7 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
US 20040213791 A1 in view of Kalyanpur (Molec. Biotechn. 1: 87-98, 2002), Harlow 
and Lane (Antibodies A Laboratory Manual, 1988, Cold Spring Harbor Laboratory, USA, 
pages 306-307) and U.S. Patent No. 6,290958 B1. 

US 20040213791 A1 discloses a method for preparing an antibody-DMI maytansinoid 
conjugate, said method comprising modifying an antibody with SSP at pH 6.0, 
separating the modified antibody using gel filtration chromatography, conjugating the 
modified antibody with DM1 in a solvent compfTsing DMA {i.e., In dimethylacetamide), 
and separating the conjugate from the unreacted DM1 using gel filtration 
chromatography and then concentrated using tangential flow filtration. 
US 20040213791 A1 further discloses that the yield after the second gel filtration is 
between 60%-65%. US 20040213791 A1 discloses that tangential flow filtration (TFF) 
Is used to concentrate the antibody prior to reaction with SSP (especially [0656]-[0660]). 

US 20040213791 A1 does not disclose wherein the modified antibody is separated from 
the unreacted SSP linker using tangential flow filtration, nor wherein the conjugate is 
purified using ion exchange chromatography. Including on a ceramic hydroxyapatite 
column. 
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Kalyanpur teaches that gel filtration is a technique that is widely employed in 
biochemical research to purify small quantities of proteins based upon their size (section 
3.7). Kalyanpur further teaches that tangential flow filtration (TFF) is the most 
commonly used method in downstream processing applications in the separation of 
biomolecules of different sizes (section 2.4). Kalyanpur teaches that TFF is used to 
concentrate proteins and other large molecules in aqueous streams with the 
simultaneous removal of the lower-molecular-weight species, salts and water (section 
3.2, first sentence). Kalyanpur teach that the yield of a desired protein in each step is 
critical because even a small product loss in each purification step adds up to significant 
losses over the entire downstream process, especially if several purification steps are 
required to reach a high level of purity. The techniques employed usually fall into two 
major groups, membrane based methods such as TFF and a variety of chromatography 
procedures (section 3). Kalyanpur teach that use of TFF is compatible with large batch 
processing (section 2.5). Kalyanpur also teach that ion exchange chromatography is 
relatively inexpensive, is widely used in the purification of biomolecules, has a high 
resolving power and capacity, and can be used for the purification of almost any 
charged molecule that is soluble in an aqueous system (section 3.5). Kalyanpur 
teaches that well developed processes at the research bench scale are carefully scaled 
up to the production level, always bearing in mind that fewer the steps used, higher is 
the eventual yield, even if a particular step only loses 5% of the product (paragraph 
spanning pages 95-96). 

Harlow and Lane teach that antibodies can by purified by a simple column 
chromatography procedure on hydroxyapatite (HA). Harlow and Lane further teach that 
the procedure is rapid, applicable to large-scale separations, requires no modification of 
the sample before loading, provides high yield, and provides high purity when the 
antibodies are not mixed with other proteins such as BSA (pages 306-307). 

U.S. Patent No. 6,290958 B1 discloses that antibodies may be purified on a 
commercially prepared ceramic hydroxyapatite column (especially detailed description 
of the text). 

It would have been prima facie obvious to one of ordinary skill in the art at the time the 
invention was made to have used TFF by itself to separate the unreacted linker from the 
modified antibody and to have used ion exchange chromatography to purify the 
conjugate, including using the hydroxyapatite column taught by Hariow and Lane or the 
commercially prepared ceramic hydroxyapatite column disclosed by U.S. Patent No. 
6,290958 B1 . It would have been prima facie obvious to one of ordinary skill in the art 
at the time the invention was made to have used a pH of about 6.0 for the conjugation 
step. 
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One of ordinary skill in tine art at the time the invention was made would have been 
motivated to do this in order to scale up production of the antibody-DM1 conjugate using 
methods compatible with large scale production and to simplify purification and increase 
yield because: (1) US 20040213791 A1 discloses using TFF to concentrate the 
antibody or antibody-conjugate, and Kalyanpur teaches that TFF is used to concentrate 
proteins and other large molecules in aqueous streams with the simultaneous removal 
of the lower-molecular-weight species, salts and water, (2) Kalyanpur teaches that gel 
filtration is a technique that Is widely employed in biochemical research to purify small 
quantities of proteins, but that use of TFF is compatible with large batch processing and 
is the most commonly used method in downstream processing applications in the 
separation of biomolecules of different sizes, (3) US 20040213791 A1 discloses large 
losses at the step of purification of antibody conjugate using gel filtration 
chromatography, Hariow and Lane teach that antibodies can by purified by a simple 
column chromatography procedure on hydroxyapatite (HA) and that the procedure is 
rapid, applicable to large-scale separations, requires no modification of the sample 
before loading, provides high yield, and provides high purity when the antibodies are not 
mixed with other proteins such as BSA (as is the case of the antibody conjugate mixed 
with unreacted DM1), U.S. Patent No. 6,290958 B1 discloses a commercially available 
ceramic hydroxyapatite column, and Kalyanpur also teach that ion echange 
chromatography is relatively inexpensive, is widely used in the purification of 
biomolecules, has a high resolving power and capacity, and can be used for the 
purification of almost any charged molecule that is soluble in an aqueous system, (4) 
Kalyanpur teach that the yield of a desired protein in each step is critical because even 
a small product loss in each purification step adds up to significant losses over the 
entire downstream process, especially if several purification steps are required to reach 
a high level of purity. The techniques employed usually fall into two major groups, 
membrane based methods such as TFF and a variety of chromatography procedures, 
and US 20040213791 A1 discloses a large loss using gel filtration as the purification 
step for the antibody conjugate. One of ordinary skill in the art at the time the invention 
was made would have been motivated to use a pH of about 6.0 for the conjugation step 
because US 20040213791 A1 discloses that pH of about 6.0 is compatible with the prior 
step of linking the antibody to the SSP linker and because pH 6.0 is a mild condition. 
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5. Claims 1, 3-5 and 7 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
US 20040213791 A1 in view of Kalyanpur (Molec. Biotechn. 1: 87-98, 2002), Harlow 
and Lane (Antibodies A Laboratory Manual, 1988, Cold Spring Harbor Laboratory, USA, 
pages 306-307), U.S. Patent No. 6,290958 B1 and Chari etal (Cancer Research. 1992, 
52: 127-131). 

US 20040213791 A1 discloses a method for preparing an antibody-DMI maytansinoid 
conjugate, said method comprising modifying ah antibody with SSP at pH 6.0, 
separating the modified antibody using gel filtration chromatography, conjugating the 
modified antibody with DM1 in a solvent comprising DMA (/. e., in dimethylacetamide), 
and separating the conjugate from the unreacted DM1 using gel filtration 
chromatography and then concentrated using tangential flow filtration. 
US 20040213791 A1 further discloses that the yield after the second gel filtration is 
between 60%-65%. US 20040213791 A1 discloses that tangential flow filtration (TFF) 
is used to concentrate the antibody prior to reaction with SSP (especially [0656]-[0660]). 

US 20040i213791 A1 does not disclose wherein the modified antibody is separated from 
the unreacted SSP linker using tangential flow filtration, nor wherein the conjugate is 
purified using ion exchange chromatography, including on a ceramic hydroxyapatite 
column. 

Kalyanpur teaches that gel filtration is a technique that is widely employed in 
biochemical research to purify small quantities of proteins based upon their size (section 
3.7). Kalyanpur further teaches that tangential flow filtration (TFF) is the most 
commonly used method In downstream processing applications in the separation of 
biomolecules of different sizes (section 2.4). Kalyanpur teaches that TFF is used to 
concentrate proteins and other large molecules in aqueous streams with the 
simultaneous removal of the lower-molecular-weight species, salts and water (section 
3.2, first sentence). Kalyanpur teach that the yield of a desired protein in each step is 
critical because even a small product loss in each purification step adds up to significant 
losses over the entire downstream process, especially if several purificafion steps are 
required to reach a high level of purity. The techniques employed usually fall into two 
major groups, membrane based methods such as TFF and a variety of chromatography 
procedures (section 3). Kalyanpur teach that use of TFF is compatible with large batch 
processing (section 2.5). Kalyanpur also teach that ion exchange chromatography is 
relatively inexpensive, is widely used in the purificafion of biomolecules, has a high 
resolving power and capacity, and can be used for the purificafion of almost any 
charged molecule that is soluble in an aqueous system (secfion 3.5). Kalyanpur 
teaches that well developed processes at the research bench scale are carefully scaled 
up to the producfion level, always bearing in mind that fewer the steps used, higher is 
the eventual yield, even if a particular step only loses 5% of the product (paragraph 
spanning pages 95-96). 
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Harlow and Lane teach that antibodies can by purified by a simple column 
chromatography procedure on hydroxyapatite (HA). Harlow and Lane further teach that 
the procedure Is rapid, applicable to large-scale separations, requires no modification of 
the sample before loading, provides high yield, and provides high purity when the 
antibodies are not mixed with other proteins such as BSA (pages 306-307). 

U.S. Patent No. 6,290958 B1 discloses that antibodies may be purified on a 
commercially prepared ceramic hydroxyapatite column (especially detailed description 
of the text). 

Chari et al teach conjugation of maytansinoids to antibodies linked to SSP at pH 7.0. 

It would have been prima facie obvious to one of ordinary skill in the art at the time the 
invention was made to have used TFF by itself to separate the unreacted linker from the 
modified antibody and to have used ion exchange chromatography to purify the 
conjugate, including using the hydroxyapatite column taught by Harlow and Lane or the 
commercially prepared ceramic hydroxyapatite column disclosed by U.S. Patent No. 
6,290958 B1 . It would have been prima facie obvious to one of ordinary skill in the art 
at the time the invention was made to have used a pH of about 7.0 for the conjugation 
step as taught by Chari et al. 

One of ordinary skill in the art at the time the invention was made would have been 
motivated to do this in order to scale up production of the antibody-DMI conjugate using 
methods compatible with large scale production and to simplify purification and increase 
yield because: (1) US 20040213791 Al discloses using TFF to concentrate the 
antibody or antibody-conjugate, and Kalyanpur teaches that TFF is used to concentrate 
proteins and other large molecules in aqueous streams with the simultaneous removal 
of the lower-molecular-weight species, salts and water, (2) Kalyanpur teaches that gel 
filtration is a technique that is widely employed in biochemical research to purify small 
quantities of proteins, but that use of TFF is compatible with large batch processing and 
is the most commonly used method in downstream processing applications in the 
separation of biomolecules of different sizes, (3) US 20040213791 Al discloses large 
losses at the step of purification of antibody conjugate using gel filtration 
chromatography, Hariow and Lane teach that antibodies can by purified by a simple 
column chromatography procedure on hydrox^^apatite (HA) and that the procedure is 
rapid, applicable to large-scale separations, requires no modification of the sample 
before loading, provides high yield, and provides high purity when the antibodies are not 
mixed with other proteins such as BSA (as is the case of the antibody conjugate mixed 
with unreacted DMI), U.S. Patent No. 6,290958 B1 discloses a commercially available 
ceramic hydroxyapatite column, and Kalyanpur also teach that ion echange 
chromatography is relatively inexpensive, is widely used in the purification of 
biomolecules, has a high resolving power and capacity, and can be used for the 
purification of almost any charged molecule that is soluble in an aqueous system, (4) 
Kalyanpur teach that the yield of a desired protein in each step is critical because even 
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a small product loss in each purification step adds up to significant losses over the 
entire downstream process, especially if several purification steps are required to reach 
a high level of purity. The techniques employed usually fall into two major groups, 
membrane based methods such as TFF and a variety of chi-omatography procedures, 
and US 20040213791 A1 discloses a large loss using gel filtration as the purification 
step for the antibody conjugate. One of ordinary skill in the art at the time the invention 
was made would have been motivated to use a pH of around 6.0 to around 7.0 for the 
conjugation step because US 20040213791 A1 discloses that pH of about 6.0 is 
compatible with the prior step of linking the antibody to the SSP linker, Chari et a/ teach 
a conjugation step at pH 7.0, and because pH 6.0-pH 7.0 is a mild condition. 

6. Claims 2, 10-12 and 14 appear to be free of the prior art. 

7. Any inquiry concerning this communication or earlier communications from the 
Examiner should be directed to Marianne DiBrino whose telephone number is 571-272- 
0842. The Examiner can normally be reached on Monday, Tuesday, Thursday and 
Friday. 

If attempts to reach the Examiner by telephone are unsuccessful, the Examiner's 
supervisor, Christina Y. Chan, can be reached on 571-272-0841 . The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published 
applications may be obtained from either Private PAIR or Public PAIR. Status 
information for unpublished applications is available through Private PAIR only. For 
more information about the PAIR system, see http://pair-direct.uspto.gov. Should you 
have questions on access to the Private PAIR system, contact the Electronic Business 
Center (EBC) at 866-217-9197 (toll-free). 




Marianne DiBrino, Ph.D. 
Patent Examiner 
Group 1640 

Technology Center 1600 
June 25, 2007 
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